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A review of the available literature on the infectiousness of seminal fluid indi-
cates that most deductions on the presence of Spirochaeta pallida are based upon
evidence which does not adequately control possible factors of misinterpretation.
Kemp (1) has recently reviewed the literature, and although recognizing possible
inaccuracy of interpretation, states that seminal fluid has been reported as con-
taining Spirochaeta pallida in 14 of 144 specimens studied (9.4%). An independ-
ent study of the literature was made particularly with the purpose of analyzing
more critically the "positive" reports. The inadequacy of interpretation based
solely upon darkfleld examination or silver impregnation methods and the vari-
ability of biologic methods of animal inoculation have previously been discussed
in detail (2). Suffice it to say that methods based on pathogenicity for animals
and performed in sufficient number on similar case material offer the best ap-
proach to the study of the biologic facts concerning infectiousness.
Finger and Landsteiner in 1906 (3) were the first to report transmission of syphilis to
animals by seminal fluid inoculation, although the subject was a source of considerable
clinical speculation before this time. Microscopic examination for Spirochaeta pallida
did not as yet constitute part of their study of animal experimental syphilis. These in-
vestigators obtained small amounts of material by massage of the seminal vesicles and
prostate. The donor of the first specimen was diagnosed as haviug a subsiding secondary
syphilitic infection. Inoculation was made into the eyebrow and the mons veneris of
monkeys. Three weeks after inoculation, elevations appeared which rapidly ulcerated,
and consisted of numerous, partly confluent crusted and moist flat ulcers on a slightly
infiltrated base. This was followed by a generalized eruption of brownish red nodules
which eventually healed in 27 days. No microscopic examinations were made on these
lesions. In their second experimental inoculation, the donor had syphilis of three years'
duration. The monkey developed a nodule at the site of inoculation in the eyebrow, and
died 54 days later. The third "positive" result was obtained from a patient with syphilis
of three months' duration. No lesions of any type developed in the inoculated monkey.
The authors concluded that these animals were syphilitic, for in the first case a local lesion
was followed by generalized eruption; in the second a nodule appeared which persisted for
more than a month; and the third, because reinoculation experiments failed. No urethro-
scopic examinations were performed on the donors; the transmission of syphilis to animals
was claimed as the result of inoculation of extremely small amounts of material obtained
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by seminal vesicle massage; diagnosis of syphilis was made on the donors and animals
purely on morphologic grounds, and in the latter, particularly in experiments 2 and 3, on
criteria suchas the appearance of nodules and inability to "reinfect" without taking into
account the well-known refractoriness to infection of a certain percentage of animals.
Uhlenhuth and Muizer (4) report the use of a donor who was previously treated for
syphilis and then developed a recidive after two injections of salvarsan. The relapse
consisted of a generalized maculopapular eruption, including an involuting papule of the
sulcus coronarius. Eight cubic centimeters of seminal fluid were collected under sterile
precautions and inoculated into rabbits. Two of the three rabbits developed orchitis, one
with scrotal erosions as well, this latter manifestation being associated occasionally with
Spirochaeta cuniculi infections. Unfortunately no urethroscopic examination was made
on this patient. In a later report, these investigators state that an attempt to repeat these
original experiments in a larger number of cases was unsuccessful (5).
Wigodchikoff and Goudeliss (6) report one positive inoculation of seminal fluid obtained
from a patient with secondary syphilis in a series of fourteen cases. These workers criticize
their own work, and state that since no urethroscopic examinations were made, the prob-
ability of contamination in transit was not controlled, and therefore they cannot conclude
that the seminal fluid was infectious.
Eberson and Engman (7) in 1921 inoculated seventeen specimens of semen into rabbits
and obtained "positive results" in two instances. No urethroscopic examinations were
made. The first donor was a thirty-nine-year-old individual who indicated that he had
had a penile lesion thirteen years previously and had been treated with pills for three years,
plus two arsphenamine injections received early in the course of the infection. No treat-
ment had been given since that time. Serologic tests at the time of examinatipn showed a
two plus reaction in cholesterolized antigen only, and one week later were negative. On
October 15th, 1919, 2.5 cc. of semen microscopically negative for Spirochaeta pallida were
inoculated intratesticularly into a rabbit. Eight and sixteen weeks after injection, punc-
ture of the testicle for Spirochaeta pallida was negative and the rabbit showed no morpho-
logic changes. On February 16th, 1920, 122 days after inoculation, a lesion appeared which
the authors regarded as a receding chancre. The crust of the lesion was removed, and
darkfield examination of serum and puncture fluid did not show any organisms. The
testicle was then excised, maccrated, and the material injected into two other rabbits on
February 16th, 1920. Between March 18th and June 18th thirteen testicular punctures
were made, and all were negative. On July first, 1920, 135 days after inoculation, a pea-
sized nodule was noted at the upper pole of the right testicle, which on puncture revealed
Spirochaeta pallida of a very thin type. Incubation period was about 4 months in the first
generation and slightly longer in the secord.
I am in agreement with Kemp (1) who states that delayed incubation periods, particu-
larly in the second generation, of 19 weeks are unusual. In a follow-up study of these
strains obtained from latent eases (29), Eberson noted that this characteristic of long delay
in incubation period was maintained, a finding in contrast to the usually shortening incuba-
tion period as the straii of Spirochaeta pallida becomes adapted to its new host, the rabbit.
It is a known fact that primary isolation from one host to another may give a long incuba-
tion period, but the maintenance of this characteristic is practically unique.
The second positive case reported by Eberson and Engman, peculiarly enough, exhibited
the same biologic trend of long incubation period in the first geieration to a greater degree.
The donor gave a history of a penile lesion one year previously and had a positive serologic
test for syphilis. On October 20th, 1919, 1.5 cc. of semen negative for Spirochaeta pallida
on darkfield examination was injected intratesticularly into a rabbit. On May 19, 1920,
an induration appeared on the upper pole of the testicle, in association with a circumscribed
orchitis. Puncture Was "positive" after an incubation period of seven months. Two
rabbits inoculated with puncture fluid both died without developing signs of syphilis within
one month. A later generation of this strain developed in about three weeks.
The conclusions of Kertecz (11, 12, 13), are widely quoted as indicating that the seminal
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fluid of syphilitic individuals shows Spirochaeta pallida in about 25% of cases. In view of
the divergence of experimental results obtained by Kertecz, contrasted to other investi-
gators, Kemp (1) attempted to reproduce these findings by the intravitreous method of
inoculation which Kertecz advocated. Kemp was able to produce the morphologic changes
which Kertecz regarded as pathognomonic of syphilis by the injection of normal seminal
fluid, and felt that the wide latitude in interpretation which Kertecz used was unjustified
in diagnosing syphilis in rabbits.
"Positive" results based solely on morphologic interpretation of darkfield specimens
or silver impregnation methods were reported by Pinard (8), Hoch (9), and Lakaye (10).
In order to evaluate the results of these findings, I undertook an investigation of the Spiro-
chetal flora of the normal urethra. A capillary pipet was passed into the meatus of non-
syphilitic individuals in such a way that only intraurethral material was obtained. The
pipet was inserted to about one inch within the urethra and gently passed up and down
several times along the mucosa. Usually enough fluid was obtained for one to three speci-
mens. If no fluid was obtained a small amount of saline was blown into the anterior urethra
through the pipet, while the urethra was constricted manually about one inch below the
meatus. In three of seven cases, spirochetal forms were seen. While most of them were
thick, in two instances thinner spirochetes were obtained of morphology sufficiently close
to that of Spirochaeta pallida to render morphologic interpretation, particularly as inter-
preted by silver impregnation methods, risky. Spirochetes of various morphologic types
have been found in the urethra by Stoddard (20), Patterson (21), Feisinger and Huber (19).
Pinard and loch (8) reported a series of investigations beginning in 1910, at which time
the former author stated that by darkfield examination he was able to identify Treponema
pallidum in the sperm of an individual with secondary syphilis who had no genital lesions
and whose urethroscopic examination was negative. In eleven other similar cases no
organisms were identified. In 1920, these authors re-undertook the study and found the
organism in three of twelve cases. In this experiment sperm was obtained by massage of
the seminal vesicles. The material obtained was washed repeatedly by physiological saline
solution, centrifuged, decanted, and examination was conducted on the superficial layer
of the spermatic sediment. Specimens were prepared by silver impregnation methods, of
Fontana-Tribondeau, and spirochetal forms were observed. The organisms were free
among the sperm but it might be worth while to note in passing that of the three "positive"
cases reported, the first had ulcerative lesions of the penis, and the second and third cases
had no urethroscopic examinations performed.
Lakaye (10) investigated the problem on 22 specimens. His method consisted in having
the patient empty the bladder as completely as possible. The penis, glans, meatus and
canal were carefully washed with warm saline, and 200 cc. of physiologic saline were in-
troduced into the bladder, followed by vigorous massage of the seminal vesicles. After
massage, the patient urinated into a warm sterile vessel. The quantity of sperms thus
recovered was very small. The fluid was centrifuged and examined for spirochetes in the
superficial layer of the sediment. Each specimen was examined by darkfield study and by
staining with the silver impregnation method of Fontana-Tribondeau. Spirochetes were
present in small numbers. Examination of the living sperm by darkfield showed the
organism always to be free and independent of the sperm; however, in two specimens stained,
Lakaye claims to have observed the spermatozoa and spirochetes in intimate association.
In one case the spirochete was fixed to the anterior part of the head of the sperm, and the
other extremity of the spirochete was attached to the intermediary portion. In the second
instance the spirochete was attached to the flagellum (tail) along half its length and the
other half floated free. He thus concluded that it is not impossible that the organism may
be contained inside the sperm (a revival of the attempt to prove paternal transmission of
syphilis) and is able at least to unite and fasten itself along the spermatozon. By this
method Lakaye claims to have identified spirochetes in five of 22 seminal fluid studies. In
addition, inoculation experiments were carried out using the anterior chamber of the eye,
and in 9 rabbits, morphologic changes compatible with syphilis were found; in two, spiro-
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chetes were identified. The pitfalls of merphologic diagnosis have already been noted.
Unfortunately no urethroscopic examinations were carried out on any of these patients,
nor was any attempt made to eliminate the possibility of spirocietes from the bladder as
possible contaminants in this study (20).
It is not the purpose of the author summarily to discard these "positive" findings, but
rather to point out that many of them have not been adequately controlled. When such
fundamental biologic phenomena as the presence of Spirochaeta pallida in physiologic
secretions are investigated, the methods employed should be adequately controlled and as
free from misinterpretation as present methods permit.
PRESENT STUDY
The material consisted of 23 specimens of seminal fluid obtained from 20
patients with early syphilis, clinically free from gonorrhea, whose infections were
of less than four years' duration. All cases of secondary syphilis were confirmed
by darkfield examination of a lesion other than on the genitalia. All cases had
urethroscopic examinations and presented no open lesions on the penis, except
one which will be discussed in detail.
The hands and penis of the donor were thoroughly washed with soap and water
and then dried with a sterile towel. Seminal fluid obtained by manual manipu-
lation by the patient, was passed into a sterile container, and injected within one
to two minutes, in amounts of 0.5 to 2 cc., into animals. Two experimental
methods were employed. Ten specimens of seminal fluid were injected into the
dorsal skin of mice; the peripheral lymphnodes (axillary, inguinal and popliteal),
spleen, and in some instances the brain were removed 21 to 40 days later, and the
macerated organs suspended in saline were injected intratesticularly into rabbits.
This approach was used, for in previous work it was found that if mice survive the
original inoculum, small numbers of organisms produce infection in mice, grow
abundantly in the tissues, and thereby a rich inoculum is made available for sub-
sequent rabbit injection. This method, moreover, has the advantage of "bio-
logic separation" of bacteria from spirochetes, and thus eliminates the possibility
of secondary bacterial contamination of the rabbits' testicles. The remaining
13 specimens were injected directly intratesticularly into rabbits. One donor
was able to furnish three specimens in two days, and another two on successive
days. These cases were included in order to control the possibility of periodic
appearance of Spirochaeta pallida in the seminal fluid. If no morphologic
changes appeared in the testicles of the rabbits, they were repeatedly punctured
after 90 to 110 days of observation, and if negative, popliteal node transfer into
other rabbits was performed. These rabbits in turn were observed from 120 to
180 days.
Darkfield examinations were made on all freshly passed seminal fluid speci-
mens. No spirochetes were seen in any of the specimens, and the results of animal
inoculation were also negative, except in one patient (Case T. 0.) This patient
presented many dry papular lesions of the penis and scrotum as well as several
moist papules near the meatus and extending within the canal. Darkfield ex-
amination revealed Spirochaeta pallida. TJrethroscopic examination was not
made for it was recognized that the seminal fluid would be contaminated with an
PROTOCOL
CASE DIAGNOSISOP STAGE
AlIT. OF
SEMINAL
NUMBER
MICE TISSUETRANSFER
INJ. INTO
NOS.
POPLITEAL
TRANSFER
RESULTS
1. R. L. Secondary
cc.
0.5 3
1 died
L. nodes
Spleen
Brain
L. nodes
Spleen
Brain
1
2
3
4
5
6
44
67
50
51
52
Negative
Died 5 days after
injection
Negative
Negative
Negative
Negative
2. R. E. Secondary 0.5 3 L. nodes
Spleen
Brain
L. nodes
Spleen
Brain
L. nodes
Spleen
7
8
9
10
11
12
15
18
53
54
55
56
57
58
59
60
Neg. Abscess of
scrotum I ol.
1111.
Negative
Negative
Negative
Negative
Negative
Superficial ulcer
Rep. punct.
Negative
3. L. G. Early latent 1.0 3
2 died
L. nodes
Spleen
42
43
86
87
Negative
Negative
4. B. H. Secondary 1.0 3
2 died
L. nodes
Spleen
55
56
102
103
78
Testicle diffuse
swelling 3 wks.
after inocula-
tion
Negative
Negative
5. G. D. Early latent 1.0 2
1 died
L. nodes
Spleen
34
36
109
110
Negative
Negative
6. 0. H. Secondary 0.5 79
80
240
241
Negative
Negative
7. W. K. Secondary 1.0 35
36
N.D.*
242
Neg. Rabbit died
80 days after
mi.
Negative
8. G. V. Early latent 2.0 37
38
243
244
Negative
Pyogenic abscess
of scrotum
9. G. J. Early latent 1.0 3 L. nodes
Spleen
L. nodes
Spleen
L. nodes
Spleen
143
144
145
146
147
148
245
246
247
248
249
250
Negative
Negative
Negative
Negative
Negative
Negative
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PROTOCOL—Continued
CASE
10. H. L.
DIAGNOSIS
OP STAGE
Early latent
ANT. OP
SEMINAL
cc.
0.5
NUMBER
3
nssu
TRANSPER
L. nodes
Spleen
L. nodes
Spleen
L. nodes
Spleen
INJ. INTO
RABBITS
150
151
152
153
154
155
POPLITEAL
TRANSPER
251
252
253
254
255
256
RESULTS
Negative
Negative
Negative
Negative
Negative
Negative
11. A. F. Secondary 0.75 3 L. nodes
Spleen
L. nodes
Spleen
L. nodes
Spleen
156
157
158
159
160
161
257
258
259
260
261
262
Negative
Negative
Negative
Negative
Negative
Negative
12. W. S. Primary of
penis
0.5 3
2 died
L. nodes
Spleen
162
163
263
264
Negative
Negative
13. H. W. Primary of
penis
0.5 4
3 died
L. nodes
Spleen
164
165
266
267
Negative
Negative
14. W. R. Primary (cx-
tra-genital)
0.75 166
167
268
269
Negative
Negative
15. A. C. Secondary
Spec. 1
Spec. ,2
Spec. A3
1.0
0.5
0.5
168
169
170
171
172
173
174
175
270
271
272
273
274
275
276
277
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
16. D. S. Early latent 0.5 400
401
402
403
419
420
421
422
Negative
Rabbit died
Negative
Negative
17. R. S. Secondary
Spec. 1
Spec. 2
0.5 415
416
417
418
424
425
426
N.D.*
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
Negative
Negative
Negative
Negative
Negative
Negative
Negative
* Not done. Experiments had to be discontinued before completion.
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PROTOCOL—Concluded
CASE
18. T. 0.
DIAGNOSIS
OF STAGE
Secondary
with intra-
urethral le-
sions
AMT. OF
SEMINAL
FLUID
cc.
0.5
NUMBER
MICE
5553.
TISSUE
TRANSFER
INJ. INTO
RABBITS
NOS.
431
432
POPLITEAL
NODE
TRANSFER
N.D.
N.D.
RESULTS
Puncture positive
after 8 weeks
Negative
19. W. B. Secondary 1.0 433
434
435
N.D.
N.D.
N.D.
Negative
Negative
Negative
20. Z. W. 436
437
438
N.D.
N.D.
N.D.
Negative
Negative
Negative
open spirochete-containing lesion. This result indicates that the biologic
method used in this study, properly controlled, offers adequate approach to the
problem of the infectiousness of seminal fluid, and that the fundamental concept
of its infectiousness can be arrived at only if the factor of possible contamina-
tion by an open lesion is eliminated.
This study does not imply that the male is not an important propagator of the
disease. Indeed, quite the contrary is the case, in that relapsing lesions develop
which are often insignificant, disregarded, misinterpreted, or hidden intraure-
thrally (22, 23, 24, 25, 26). There are no accurate statistical data on the fre-
quency or duration of such relapsing lesions. There appears little doubt,
however, that many more exist than are detected, as noted in a routine study in
which 50% of such lesions existed without the patient's knowledge, and which
were discovered by complete examination of presumably asymptomatic pa-
tients (27).
This experiment to some extent complements the work of Kemp, who confined
his study of human seminal fluid to cases of late latent syphilis (more than four
years' duration), whereas the presented material consists of cases of early syphilis
(less than four years' duration). In addition to demonstration of the non-infec-
tiousness of the seminal fluid of late cases, Kemp has recently reported the
inability of the syphilitic rabbit to transmit the disease three months or longer
after testicular inoculation of Spirochaeta pallida (28). The negative results
presented are in agreement with the large majority of investigators who have
been unable to demonstrate the transmission of syphilis by seminal fluid, employ-
ing pathogenicity for animals as the criterion (6, 14, 15, 16, 17, 18).
Admittedly one specimen, or even three specimens obtained from one individ-
ual, do not simulate the repeated seminal ejaculation of human sexual relations,
and it might be postulated that the organism may appear periodically in the
fluid which is uncontaminated by passage over open lesions. If this situation
does occur, it does so only rarely, for in not one of 22 specimens obtained from
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patients who presented no intraurethral lesions and who suffered from early
syphilis, did such take place, nor has it been demonstrated in any frequency in
the other 144 cases reported.
The problem of infectiousness in the man, therefore, is comparable to that in
the woman as previously reported, and as noted in studies on the saliva (30), in
that he is periodically infectious for varying lengths of time, the exact amount
and duration being unknown and depending upon the type and duration of infec-
tious relapsing lesions. The seminal fluid itself even in early cases does not
apparently contain Spirochaeta pallida.
CONCLUSIONS
1. Seminal fluid obtained from 20 men with early syphilis did not transmit
syphilis to susceptible animals except when it was contaminated with Spirochaeta
pallida while passing over an open lesion containing the organism.
2. It is postulated that the male, like the female, can transmit the disease only
during the presence of open lesions containiig Spirochaeta pallida, whether
chronologically early or late in the course of infection.
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DISCUSSION
DR. JosEPH V. KLAUDER, Philadelphia: Unfortunately, these studies do not offer a
laboratory test to determine when the seminal fluid no longer harbors the organism. Four-
nier showed some years ago that the seminal fluid may transmit the disease before the
appearance of the chancre.
I recently observed a patient with an extra-genital chancre, there were no lesions on the
genitalia. He infected his wife apparently through the seminal fluid, since she presented
a chancre of the cervix soon after the appearance of her husband's extra-genital chancre.
If Dr. Pariser continues his studies I would suggest that he concentrate pooled specimens
of seminal fluid from the same patient by partial evaporation in order to inject the entire
residue into a rabbit's testicle.
